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(72)»lfl# 










tSSSKaW±*irP9491»«1100 Bttfc 











(54) KSW©^*] m^¥^^©8m#JfcB cfctf£fl2Htfy^S« 



(57) mm 

mmtw, i <oig t ; & i *>ifc» s ««i^jss«b 
m2comtmmmm^^m2<Dxmt. %2<r> 
*mm<?>Mz. ^m2<^m.wmmx t ) .*> wv-> 



c 

A 




— 1 



(2) 



1 - 2 5 12 5 3 



m^xwk. >w F5>f KiMftiijefefeiOv ^20 
mm. 

m v-r+iz t zmbtimm 1 timnmt 

-?x nwmmmp'h* < ? teras'jwSv* 
^b^mb^m^sizimmm^mm 
wmm. • ■ 

ix, miO±ffifcm2^)±iBi:$ ; ^^g'fl:?^«!S 

mx-b-yx. tmt&icokm. mi<\*m2<7)±m&w 
mti&mi x i om/c^xrx'htz b m®b 

imwi mwt^mti^<,znmmvv 
-7Zhx»zzbzmb?&m^6izi&c6m 

irnms j ®Mnw^mmfc®^wmftx 
mmmtt&zb*mib?&mm7£.micr>m. 

imm i mssmm^mwmR<om i <n$.wm t 
< \m 2(omn^iK^i}Mzmm-& 

x. nw^mm&tf'bz o izatix^hz b 
$^b*hmm£w&nmm*mtim. 

[0001] 

( I h x A l »<3a,.,; y N v OiX. 0 <Y. X+YS 1 ) 



[6 do 2i 

[0003]-*. gitWm&bmmStl G a N 

>t*?*«*fw**iew*s %mmmizt$\, ^x 
[o 004 ] -GaiiiWtetitttmb ix. mm 

mm-l - 2 0 2 2 6 5^fS. ¥fffi¥7 - 16 5 4 9 
8^tc; ~t7T47&U0)±lZZ nOX *)%hJ<»/7T 

mimbx. tnrtvyTmnhzmmmftm 
.r . LtpXJUfi^y r A rwmx^z^LW^ixh 

Z n OA*>y 7 ril O&i&tetiSK , ^(0^7 7 r S<7)± 
XP(S* ? 1 0 WcrfJlht) 0 . J|ltoSMtr¥*tttt 

m%mixi&Mz-it&zbmL\\ 

[0 00 5] 

. imtftfaixtbt&m) led*?, LD?g 

zimt&zbtfxziwf. znwm>±j,zmt&w!c 
wtmmmmx. mmm^mmm& 
tffmx-z&v?* ttihm^<o^mmm^< 
mmztix^zfr^mTtfimxthio 
iz%&. mxxmvmb't&bzm* tama 
^mMmwmcmsmb. .mmm&m 

[0006] 

isfts-ii-. z<7)Tmco±izmmizmm¥mmm 
L%^i)\ mL<\m%Liz< ^&szirtmm®$ 
mmm&tm i oxub , « i oig®. 

JR^ffl^ft (Metal Organic Vapor Phase Epitaxy 

T MOVPEtv^. ) fcJt9; Tffll*»6WIE«a 

2<r>imb. W,2(T)XWk. >M FMffifiJH6 
(Hydride Vapor Phase. EpitaxyifciT. HVPEtV^ 

d. : ) fcio, ^2<oafl?i*i¥»flyt^±{c: -eco»2 



r < 3) 



WW\ 1-2 51 253 



[00 07]13iES824Ojg, ^^{i^30ig^-?5r 

fc UTttS i , G e; Sn, S^(?)IV^7ES^fflV>; #F 
; [00 0 8 ] frffim2<0Ig. i^ttMBiS3<0 

to o 09 ] s ^ & ingau&gra^Jittie^ijKfi 
x^izbitmbl-z. i*itt±iSfciSfii-6fc:«-> 

•CnlWWKWS < J: 3 fcbT&fttf . ftfc 
■nijW«:SWt4Rlc,. ifi^S-ftliW^^Sm^SaiS 

■WQ&WMite-avtt hMb-fZZbX'Zhfi: 

wt^&zti>mmMz&^xmtL\.K 
[oo lo] *jiwcii' v ir^3^WNi»AJ( 

^hmnm.*mtbc\b*mib'?h. -«oxs 
*)R*«)tr4fcfto^x-Ak %> . Srfc. tax 

«Vffl^T#«**is«<^iafc^s-frs*^, s&3 

[00 1 11 t^^^^i^Wl^li. >vf >* 

mt*i?tzmi£mm#mx'S>^x. ttfefei'o 
am. mi<te%2vmmm§imij s i x i o* 

< I15X1 oWctfW. § t>£M& L< Ji 1 x l o 
'IH/crfHT. fifcSt UIJlx 1 OWcnWtf) 

. 5jumi^^ft^<7)itliTEM (WSBBfMBk: 

m (pian-view) z'&k ^xmm^Ymmti> 
[o6 1 2 1 $ htz^mmnmrnmimsik. ni 



t v ■$ t>izm i < lififlffl^flaffioft i.o±am 

[0013] 

im<mm<mm] mi nmm *mmm 
wm$mmmmmrQ*iZ>. muz&wx 

&C»i. M8S« 1 ±fc, £in& 1 aOflftHFgft): 0 
^rl.T^2SrjKS§€> -£<DTtf!JI2<0±fc. ^fflfc 
^W^f^^b'SrV^; £ U< Bi«tlc< VMS 

[0014] JiafflK l JiS€» 2 N«*i:^-&*mJ: 

o**««rcftiiur.^j: aifc^-cfcjK , tow. 

7\ *e*/KMgAi t o 4 ) <7)i3^^Ht^ s 
iC (6H, 4H, 3C£#tf) ZnS, ZnO, G 

aAs, si. m^mmwbmrn-tsmM 
mm. %mbi\x^h&t%^mm%zmmi 
~*&M?$zitv?*h. z uzmmmtmtoimz 

*7TV7lVZ*iZ&l8.m\^ t t i>xz 

[ooi 5 yTwa2<r>mirmimizm hox-m 

<\ MOVPE, MBE. HVPE^ Mtt^^ 

&&ZG&a<£to^tix^zm;ni&T&&x% 

[ooi6 ] mmi ommt ut« *.<ofim^ 
^mzmmmjmL. wumv&im ( s i 

O x ) . m&fr3-*7& (ZrO,) M 

m. ttzzii^mmm. i2oo-cja±^i^s: 
■fltt. s-fb!fe¥#«c<7)BE«iaS6 o ox:~i l o o-c<o 

?zmu *cr>?* hvA?zjtix.Mm&m& 

mt&Fv h. xhyjy^ m&m$co i mx'&&X' 
a lX'iiTMm 2(D±izmtttx h rm> 



(4) 
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mzm itewi oizmmzmitzmmi 6m 

s uzi&¥M<r>>y%^mmmw&m&wz% h 

mzmtw 
[oo i7 j ftgg l o £x byj TRmmzm 

m (Ws ) t7)ifcWs/Ww{i, 1 J: <~2 OJJIT 
[0018] &te, *^BBoai2^IST'{iMO V P E 

tw'vn 02 jest a o izrmij^mmmmimz 
u:g a n srfiic^?^ z i ¥mm Ctti 

[,0 0 19] H2.te5i*J:,3.te, .ftHB-l '0*»£U;" 
T«&fl2<0±te. ffTC&BfcWftffttS 
i:. fi™i b^±te(^^!g^«^ki^t. .^Si 
Ot«»0±telB 2 (OSWNWIc 3 tfftttteX&ftft 
SflS. $£tej£*£Mft£fc, 3^<9Mft1^fto< 
fcSffil 1 0 <0±TStfr|6]tej££tl> .. a^-isjte^ts 
ttflSftaNWMi. T*Moidte«BW»lte*«t*ak 
ifeHNWfrfclSSrO. «SaXte*««ifflfil otei^TSfc 

«m«c»*.. §^te^*^igfflts^ B H ^(Stm2o 

tefc&jfc«>#sfcL.<£<. *^Bj-c{iMOVPE-Ptf 
p. 

[ b 0 2 o ] *%n^^te*jv^. 02te*ti3te 

ftnkri ommza^x. m&wmizttLxmz 
mmizmzmiimmmzmmzm^ithm^ 
BW&ti/c 0U.tr mo vp Etei &t , Mitmtm 
&mMii-&.mtzi> 3&mwxizm& \,wmmco 
tfxwi>ik (m.mm/3mm & 2 0 tt&stftgNi- 

t6£ fcWS* U*. UvfcJWfcfc VXU 1 8 0 0 
OT«.£&icfliU<i21 5 0 0JaTteWfiEtS. TTS 
Ji^i^lttUi-C^ntf^telS^L^v^, V< 

teio&Lh. 2t>izmL<u3o&Lt. mmt< 

li5 0J3ltte»f d<9*/Ht?>ffi#2 0 0 OA 0 
U fitte^oTfei^&i^TVK^ WW* 



5. U^Uv C^A 5 te#xcSS£pgtS fc . ftillg 

*¥SiteMtT#jSteM!|?s^^mUT. 
m&ffiimnx a.te^oxfiiaBU:-c»*»sfe«>, &a 

V\ iSa^<^^V^2<bSfl2!|l^fWB^ 
03. 04-CStidte. #gi&0{JJ?tp 

^z^BvgmtfhzcoiL mmznvxmwaz 

■ 

[00 2 1 ] MOV.P]SifcT**JtStf4gL SSmMf' 

x£fflv\ 3S0S(^xte!is tmg (fiMfjkyij 

?A> . TEG ( hltefTMTU .*M f©fSGa# 
X. TMA; TMI^O#®A l ; mil nifxm^ 

i o o 22 ] ziizm2<nmmmtmm#£ti 

MltzS i . Snf^nlWiJ K-Tt4i t 

nS>^*fi^5J^ila(45xl 0 16 /cl^~5xl0 ^1 

Vc^^^H-cH-T^-scitj&saaiLv^ 5x10" 
ise*cp+^t^i»c7)-c v jfe»*«s<*5«i6ite* 

* . 5 x 1 o« /ctf-J: 0 t^.wf: . ^i^mK^*^ 
vvfeftte;"isjltt*w<*^ IS^Rg^ii^t&^iS] 

te'*"*. iSP* U>gfflfc .1 x 1 0» Vcm3~l 
XlO^/cmS-CftS. . 

[00 23] §4»te> n2timim&ft.iiznmmm 
it Y-rt^^k, nmmuz®g.%mmihz b 
iMtu\ mz:®mm\mmfcfr^®hzizm 
^xnm^Mmgff'i^ tzsmztix^h 
zbtm&iw ztmmmfc. Tm. mmm 

<ojta*ii3WKmttv»Ti, *comm<ombim 
ix. nm^mmmm&izv-TZiitzmbzzcD 

X. . n + , TKOtmb * 0 v M^Wt^««SLhtefi?!li 
If ?&te!m8££«» tfc*^, ^^^O V f 

[00 24 ] ifcte, 03te^t«l: 5tVi2«IW 
•*Wi.3<0Ji»*«ltt*-i:. ftWR^JiTtt^rmteifiA 
tSSS2^b«^ft®ii*»**0. -ftfc^S. C<0 

^5. t^UT^teit<T)i*»>corsaS«Sr 

*2«HflSjj^*W^5>^teWit L4 V^fcli 
=5r0te<^«(pite*S. 

too 25] ^2<nm.itmmwm^mmt. m. 

m 1 O<90j£<|tet> J: 1.36*. 1 ju mJJLh, »i U< « 5 
xi mJjLh; fi.fcif S L <« i 0u mi:J±Xf8.%Zith . 
vtiti; filglS^±a5$-^2^-fk!B3^«cji-csa^ 



(5) 
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#><Dm.co%mz'b y ) : i'u m x o i&^b 2<o 

m 3 oM{t;!iij^«5«^^iiii*^ < %mmz$> 
w %temiz^x\imzmfet%\w. to una 

1 0 0 26 J m3<OXg-C(4s ^2^M-fb%^ 
ft/|3<0±£. *<9J&2^MJj¥gftJf J: 0 t>-«VMi 
HVPEfciO- Wa^fiHHWSWMfcrtftS 
04ttj£JI&<7)#Jg£^l/O^. MO Y PET 
GaN^SBtCKfeS«*k. GaNfcffl#ffl<&&$ 
fiK&S. Ciiii^^iS^LTV^ittiO. US 

'■feK*iSISWt*t?CV^ tffttR-(«i«TS iOj)*i 

ft(ie«/h*WlS^|6](C$>l». -#HVPET'te, « 

«SK#Mp VP 3fcM3RUTR«l2U#ft*>Ts .«i 
#3 OjG'jftJnOKj^WWIITT*.*. dofc^flsa 

ff$i.Sifc^-C§S<OT ^BB^%-=5:m3<Og-fk!||) 

3 fc^-rm 2 comitwmwm 3 £&gm_y3S£-t as 

[0027] HVPET'fcL Ga^^CHC 1 

GaC 1 +NH 3 -*GaN + HC 1 +H 2 
■ <!)«fl**»*«±fc, HVPE^«kOJ?KTm3oM 

0, MttfS»W^IiS^l .xi.o?/cB»jaT<^B 

[00281 zms^^wmmm^t^L. 

miZ5x 1 0."/<rf—5-X 1 O'Vcm 3 cr>&m. ff£L 
<iil X 1 Oi Vein 3 -! X 1 0*9 /a* ft &. 
[0029]$ U.«fc UT , %30M.Wk 



5WM**i-CVv*ii:Aqi4U\ «UBtel&2<DMft 
*¥**W t PI fctfc *<OTWt* . 
[ 0 0 3 0 ] 3* 3 oa^N^MKiRini 1 0 m mm 
±. ff*U< {4 5 0 u mfilt. § Klil.0 0 

vtt JnJHljfcSStf* £ fc #H£ U\ 1 0 ju m«k 0 

^mtrnzm^u^K 1 mmOTfc+i £ 

mmbnm%mM.izx*).. 7x-^Rot 

<vi*iwtei**>^T**.' 
[oo3i] jjefc. *HBHcom4<oiSTtt, mam 
wmmm&, b bmsmu , tjse 
2. filHRl o*«***. ®5ximi<7Mmm 

OfiflSft J NWWB2*.2 OAtmJjLh^lSW'C^S^ 

^mmmm-tzbh^i. zntstzmmst 

, 4&m$,mi> s mm i x i ovrfjH 
Tik*«e**'<»->rv^. -f^3^g^#p»f* 

*mmmx*%i>. ft^xm.wmmmib?& 

4^ ?»8T»*"r*£k3Wlt'«>ff*U\. 
[003 2] £tt&tyV>mi£®¥mttmL\i. HVP 

Etci ^ i o£mbm2<?)±mb zittz 
mmmwmxh*>T, * 1 o±ia, ^ u < am2 

nmmv&iikXMtfl X 1 OWcm^J^T-CASi 

t^aiu^. ^^ct'Dt. «i2WnWi x 

1 05^cm2mT^S^!fe^*^<0±fcm<OM^ 

^mmzmt^m^m^x^ h . 

j7£ftKxm&&mmz&hx^&te*>. mib 
\z-\*isy?b*mhb, wmtf&<**). m& 

[ o o 3 3 ] m v^mmb lx . msmwmmfm 
m.tznmwte#\ t -7Ztixto'). zt>izmi< 
*<Qnmmmtmm&i*mtoxi*&4s&z 



(6) 
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- 1 (0±B^L<ttB2<oifficov^m^-^iS(c:fM 
[0 0 34] 

7**)%2>mmm i s-mo v p Em&^fttz* vh 

U a&£500XXfC. FU^^/^U^A (TM 
G) , 7V*-T (NH 3 ) £fflV\ GaNiO^SA* 
«y7fl (0^1*. ) ^2 0 0^-y^Xha-AOK 
¥-CJ&g£-frl>. A'77rl(!ili > iag£ 1 0 5 0*C 
tZlX. mt< G aNJ: 0&&Til!ll2 £4/im<D§£S 

[0035] TflDB2«m ^x-^fcKJSgtg*^ 

vx^*jaRU.-CVOiawcJ:0^h5'f-7 , Bl 0// 
m. XhyJTfflm 2um(0S lOW&l 

■ftMRi 0*0.5 ^moiiJfT^-r & . mmmm 
[oo 3 6] itozwrsriWi omfm. Ax- 

'S&BKM 0 V P E tf)RJS!g=*fffi K-fe -y h U 1 
0 5 0*C£l/Cs T^-r Sr 6 . 2 ItoX/v&K TM 
G£2 2 5/znol/min ( V/IIIJt= 12 0 0) X7> 
K-7-G a Ni 0 2 AfiEWNifMi 3 £ 3 0 M 

m2iz^ioiz&mtfmm.?mizttvx\m 
mmmx^nmwmmmtf&Mx*. isax 
mmmz*j?%<%z. \mm&2<»mmmwm 
iM3<oxdi l zm-'^imxmx^xm. mmm 
ZTRiAxwm&ht. m^hm/^m&ma^ 
nmmmmmftx±.&~oxi5*) , acits 
.ftTv>£i><o«:ii^k*£*o£. 
[0037] (&3<oxg) m2<r>mitwmm3& 
m.. vx-^ZHvpE&w&mu mtLXG 
ax^>k He i ry*^T£fflv\ 

G a N £ : 9&S83<6Mft#|^Wl4 £ 20 0 jitm<0 
•JWTClfcRS.**. ^^O>>x-^<7)«Ji$-04 ^ 

[00 38] <^4<7)is) Vx-'^mmgm : 

Tififl 2, fiUlO, ®2c0g-fl:!W i ^®3£^ 
U 0 5 5 ^309fl£RHI^fM4'a^* 
«B$'«. t£J^l 9 5JumOMtt^^$ft£8ik-$- 
. h. %t3&fim?>mikmi> l X l 0^/cnWki!> 



[0039] [|g&6#J2] ie^lOfB3tf>Xgtefe'V* 

i f 1 X I 0 19 /ctf h'-rt&tf&GaNfcjfcfl^ 

Ts fiftfcS-i £5X 1 -0?«/ctf K-rLfcGaNk 
t"C, SiiflS^jE5rB{t^GaN£2b0//mC0MJ¥ 

■otts*'*. -e^fl&JiiiiififSi.fci^aictT, mut 
¥#f*&K*4tt: t i . s i %<7yj?%\,mtmmi 

[0 04 0] EHSfi0!3] HJfifif||10m2^lS^t5V^ 

t> MovpEiomfttfxts^ytfx^ira^ 

S 1 Sr 1 X 1 0» Vcm^-TL&tf&GaNfcjfcg* 

iiCS i £ 1 X 1 O 1 Vcm 3 K.-TUfcGaNk 
IX. SiSM6J3S*WtfcGiN*20*imWKI!Er.. 
J&ft£-ttl>. 8vvt$3£>X]g£&Vv^ S i £ 1 X 1 
0 l Vctf F-rtfcGa N * 2 0 0 jit mOlgJrCJ&g 

ftHR. i>J:tX^l<Og«^«taS: 1 5^mH( 

&t&. &±(D£i£LxnbtLfzmtmmttmL 
ffmm^mitoMLx 1 m<f>\^^k. 

LO 041] [90IPi4 3 HSt05 1 «>BflA¥iM^K 

[0042] njfi^ i xn^>ixt:^tmmamL4ff) 

(nffl!l3y^^K«2 1 ) Ty^-Tk TMG.. 
^XkLT^7>^X£fflV^ x 10 50X:T-Si£3x 
1 0 18 /cm3 H-rUfcGaNj: nffll^y^^ h 
Jk 5 4 a »i0lMFrjftJt3-fr« . 

[0043] {?*7vm±M2 2)mz. TMG, T 
MI ( b>J^f:>M^^A) . Ty^-TSrfflVV ffi 
S^SOO'CteL-t I n 0 . 06 Ga 0 .94N<J: , 9 : 5rl.^5«y 
m±M2 2 £ 0 . 1 S/zmOJUS-OSft^.-ti-i., 

[0044] (nfflS?5<yFJ!2 3)^yyt, 10 50 
'CTTMA. TMG, Ty^-TSrffiVv r y K-^7*A 
1 pV, s G a o. ,4 Ni.O =6r&f $■ 2 5 ^ y ?X V n-i»<0 

«[U S i £ 1X10 >9/cn? H-TUfc nIGaNJ: 
25*vyxYv-J*v>WiaX'fomtZ>. 

^ti^mi^s.tzmmvxm^mm^.v.mm 

.1. 2*tm<7)®j8^J; 0=5rl.niffl^7 y KJf 23£jfcg 
[0045] (nfflfct^ HJ124) 



(7) 
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x^ift; losovx-ry H-rda nx o&s nil 

Wb#<t m24lZltnW^ma*V-7lXl>&\\ 
CO 04 6 J (*SfxJ|2 5) <Mz y iaS2r8 0 0t;{;t 
ryp-TI n 0 .„Ga 0 , 95 NJ:Ofc*P*21£l 

0 o*y?zhn-j»nim'eim&t* awc^-si 

ryH-ri n 0 . 2 Ga 0 . 8 N < kD£6#FJI£4 
O^y^Xho-A^KJfCJS^-tS. »gflk#F 
«k£3®£2fc»JfU *f&cKS«mbO> U® 
M5 2 0*>7Xhu-I><7)&mM.?#W1M ( MQ 

w) oftmmm-ti. %m\i*mm<?>xo£ 
ryY-rxhx^i. iKnmmiw/xttpm 

t , J>l»V^iKMl*»feSlLT#F^T»i5o > C A 

(0 04 7] <pffl!l**>y:rJI2 6) 10 
5 0*CtC_Bf, TMG, TMA S m^7, Cp2M 
g (S^n^y^X-yk?^*^*^) £JJjV\ Mg 
£1 X 1 O^/crfK-TUipSA 1 0 . 3 Ga 0 .,Ni 
P#*r-\>-y 7M2 6 £ 3 0 OJtVfX bo-Mff) 

[0048] (pffiBby-f b'®2 7) C P 2Mg. TM 
A£jt#>, M g £ 5 X 1 O^/cm 3 K-7*Ufc GaNj; 
D&SpfflBW K®2 7£0. l/zm<0^JfC^S 

[0049] <PlU?5-yKJf28)i&VvC, T^K- 
7*A 1 0 .. 16 G a 0 . 84 N X OSSJISr 2 5^y^X h o- 
A<DM«-CJR^$^; 8V^M«.il X. l.O.i 9/ cfi 3 k 
-TbfcGaNJ: 0&6Jf£2 5^y^hu-A<^lS 

[005 0 1 ( Piffla V> ? HI 2 9 > ) ft&tC. : Mg 'jfc 

1 x i O 20 /cb? >'^rt^pSGaN«J:0^Spfflli3 

y?? h»2 9?: 1 5 oxyrxhv-Affymmx-jm 

t v R I E (m&4*>*vi->f) m^s i C I 
[0052]^. &±m<?>p®ziy??hm2 9izm 

p ffl ? 5 -y KJi 2 8 £x -y f-y ^ LT . 1 At m»<f £ 
ftth l> >y ^ b y 4 r't »*tt» !> vOfflffiK Z r 



■■b t i*>*4ifc*lfe-6fc»j*u ^<o«SK3 ofcft 

IX. P«3^^hlk«««W(S«UfcpWi31" 

iWn«fii3 2£^j£-fS. 
[0 0 5 3] KLbOJ^fcLT. nlfiiptit^ 
«Lfc*x-y\ttaft«^fl^£ffi«l/t»< l-fc 

ffl*ft 1 . 5 k A/cnHCfcV^^g&Sfc^U 
2 0 mW£>Ui:*j£*5UT 10 0 0 B^lhOffrfrfciSL 

[ 0 0 5 41 *IUS0«T{illSS^J 1 -C#&Hfc* 

2, fc«fcVilM<3T^^iufena^K^fc:a«^ffiS 
K»»dHISI^mHHR»fflv^ i k 6 . 
nffll3y^^hfl2 Hi^ktO. x>y^y^{c 

{i^3<o^!B«*»£^ai§*. *<^«{BBifcn* 
S3 2£»^h.tfJ:vn 

[0055] imm 5 ] sisggy 2-c#^nfe§fl:!Wi 
#«c»iRcr)± (.mmm&zmtmMow) ma 

m4bmmizLX, ?yv7Mik®2 2. n«g*?yK 
S2 3, nffljBt^'f KJ124. iS1t®2 5. pfflj^-y 
r®26, pfi3^<fHS27, P ffl|^5rH»28, 
P 083 y^ ^ h« 2 9 MHW-i. 
[0056] «EV^T. tmiizLX. P®ay 

99YM29. p®? 7 vFmiZ. lummcr>Ov : JX 

wrzmLx.mmsQ.mm-i. mm 
i^txmmtm. mmtmmtzixmi. 
mix&mmtimmit>tix^&t:ib. mm? m\i 

nnm. U >y yfflSfcpBffi^^ LTV-lf^k Lfc 

ki*. ^sfiM4k{jj3rN#^tt$rqrri.p— rm 

[00 57] 

k mxmbii%if>^mmmffi£&\ *mm 
^mtmw&htih. ^<r>mm^m\mmzHzm. 

m^xgMmtfimmiztx'-Bo.tt. mum^m 
%mx-®m2tiz\'-*m : ?z0&iLxh. m^tx- 
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[02 ] tt&iamz <9Ig*S^t 
*W^«f^*«WWiiB!I. 

[04] *^^3cOIg^^BW«.SftW^ 

[05] *i|HB<r)^4^IgS:SiB81-«.M^1»^ft 
^OtfmSr^-f&5M0. 

[06] ^m^-mmmimi^i^i 1 

[07 ] *^<Ofl!l^^^fc^^«lrfflV%fct>- 
[fi^fEjj] . 

1 • ■ -mmm. 

2 • • -Tttll 

[01] 



3 ; • 

4 • • 
10 • 

21 • 

22 • 
2 3 
24 
25 
2 6 
27 
28 

2 9 

3 0 
3 1 
32 



[02] 



• • nil? 5 >y Hi 

• • n$BW HE 



pi 
nil® 



[03] 



[04] 



[07] 



■10 
2 

^-1 • 




[051 





[06] 




